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(54) MAGNETIC RECORDING MEDIUM AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably mass-produce a 
medium having high line recording density and small 
noise by forming an alloy film having an alloy film 
compsn. of NiAl with addition of one or more elements of 
W, Ta, Hf, Mo, Cr', Zr and Nb as a nonmagnetic metal 
base layer. 

SOLUTION: The figure shows He, Brt and S* of each 
film having a CoCrPtB (OV) layer structure produced by 
mounting 6 to 16 chips of elements on a NiAl target. He 
increases by addition of W, Ta, Hf, Mo, Cr, Zr or Nb 
chips, and especially when a composite target with 
addition of 8 chips of W, 16 chips of Ta and 8 chips of Hf 
is used. He increases to >2800Oe. 
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5 0-3 0 O^tafjnff&U Sff^iEStt^r^WJBESrjKl 
- 2 0 0 VHttDbftiftSfc d c *^^i££:lflV\ ^Std 
Cr^6*SBWiB5 0nmOjB2T»Ji3, C o Sr± 
i:f5Co C r P t T a 3£(£> <fc 5 3 0 nm<£>^ 

ttS4*5±U!CS:it-t-5RJ5»&l 0 nm^SlS^r 
;M5^T{ftWi5±fc:W?fWi6i: 

A» T*fo 9 , t> H c asjfcj 2 0 0 0 O. e gSs tf> 

oaWflCftflSfttBWoaf (Br t) #15 0G/imS 

fc, 0. 8 5SS^^ff-Cfo5 0 

[0003] ^(Dm^(om2Tmm 3 sr2#«u #1 

IHXNiAll, JB2Si LTC f«£:/!ai\ #£14 
!4atCoCr 10 Pt lfi (at. %) Z3iX r f * 

B7gritbfc»g\ 3 0 0 0Oe^il^ 
Hc3S»fc;h,Swias«S£;h/CV^ (Li-Lien Lee, e 
t al : IEEE Trans. Magn. , 31, 2728 (1995) #HB) □ 
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Z r ioitfN b (Dtpfrh l-7C*K±Sr*PX-fc-&4feM^b 

.[0 0 0 9] Sfle#«te&«TiMo<&&flB& 

JSfcj&S, N i , A 1 !_ x . y Z y (/c/cU x = 0. 05- 
0. 3, y = 0. 01—0. 0 8 : Jg^Ms ZfiW, 
Ta, Hf, Mo, Cr, Z r fciTObOW^IR' 

[0010] *»M«-J:S««IB»«fri5KJt*j5feW:. 

[001 1 ] r r T\ fflE*«tt!&JR"FiftSS: d c 
y^iSlcJ:!?, SttESWftSSrr f *'<iy ^fttc J: 9j«BI 

[0 0 12] 

[0013] i-**3*>, **Mco«ftia«fflEfftt. El i 

ill 3. -t<7?±^«»Jl5S:JiB»c^^5/^* 

^tt&JgTife/I 1 3 iAlCs W, Ta, Hf, M 
o, Cr, Z r ^5<tt5N b<D^frh 1 7c3lf £JL_tS:iD*.fc 

Al t _ x . y Z y (x = 0. 05-0. 3, y = 0. 0 1 
-0. 0 8 :JR^-»«) t-T*. 
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wg/wr* = o v 



T^®^^ — ^ y h : N i jo, iA 1 (at. %) : MS 352mm 
igUJgffi:? — v h:CoCr l3 Pt IO B 3 (at. 96) 
N i A 1 ^ — y ^ h<0±iCm-$Z>?'v7 : 

W . P t, Si. Hf : 181 0 mm 

C u :10m m& 

V. Ta. Ti. Cr. Ai. Nb. Ag: (Efl 5mm 
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Co64)i8Sa = fil-2nffl/s 
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0. 0 8 0 — 0. 9 o-efcs. 
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JB.j*ttW^y^O^P*C#V^^iiJP^5t^0 1 0 a 
t. %en r -Cfc5C£3&S;ba»5o Hf, Mo, TaCDiffi 

H f *5 ±t)«T a liB-<Of ^ ^ffiSOi 
^WJ; 19 ^*§.J5£lCft !)> Mo OMW^^ggTfe 
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[0 0 2 2] SfelC. NiAlKfcit/NiAlWKl: 
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fc. J|g*&l2 4JC*H\ N i A 1 Koit-frt^WT^EP 

ix/j^a*. n i a i w^>»^tt^>rr^S:HiJPi"S 

*5«tVN i ^iSxA 1 *s«oT, fe*«]ICN i A 1 + 1 
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[00 2 3] Hlfi^J 2 
Sfcl-SfcH c < &ofcW8$2JP£)S^c:^g U H 

»J1 ^iW^KWf '^1^4, 6, 8, 

10, 1 2<o±5^**T, flWcWHS* BBBj«*5J:t«e 

[0 0 2 4] (1) «««Htlw^tWNiAlWT» 

B15, 136, i A 1 MlcWf y^S: 

4 — 1 2ffl**fc*&£>G 1 as s/dc»79 nmN 
i A 1 (0V) /rf»20nmCoCrPtB (0 
V) KKol^T. -tix-ettHc, Br t £> JzU* S * 
i". H c H0f 1 7 0 0 O e t ») , 

W6-1 0 ^ y^K^^Xfe-X^TF^mZ 4 0 0O e <D 

[PldSfcSo Brt, S* »*^2/^«fiK{c*:t<{fefiF^ 
f, Wftl^l 2 0G/im, 0. 8 8tM 0 

[0025] «±«>tt*^e>. *«tt*A*T»JB<oiia 

^JcCOg^ LV^fflteN i 0. 0 5 — 0. 3 a t. 1 A 
10. 65 — 0. 96a t. % W0. 01 — 0. 08 



a t . %-C£>£o Ta, Hf, Mo, C r , Z r loXTf 

[0 0 2 6] HStcEtefc^xy ->*»jfc (hA^fl? 
W) ±9#ftfcHptHkG. 0>tfc (Hp/HkG. ) 
t^oVNT, N i A 1 Wifi/iJtft#tt£*i\ ::t*Hptj: 

BSISH^Jitf— Sri"5. HkGti^^^c^gBf^^i:^^^ 
»SSiijD-rS(-KorHp/HkG. dStfMJOU W8f 

-/^tciiov^r^fio. 4 ssrt <9, ^n^b^ fb(-W 

f^»J^i:Hp/HkG. dS«/J?-f-5o W8 
^^^ic&^THp/'HkG. 35SjB<fcoT*5 

[0027] (2) &£km&Mffit<Dttm 
m 9 iwW 8fy y^-^CD 0-20 S^C i £ XJIlHlSf^^ 
* — VSr*"*",, IrHS"?!** N i A 1 (110) ^it^C 
oCrPtB (1 0 0) ffij&SKB£¥^TlCiaftLTV^ 
£ 0 :<DNiAl (110) *5it/C o C r P t B (1 
0 0 ) B<7> ffiffiljB, dNiAl (110)., dCoCr 
P t B (10 0) &£1*N i (110) iCoCrPt 
B (10 0) (DX^lHlJFfe 0 — ^(^^ligitilFWHM-N i 
A 1 (110), FWHM-C o C r P t B (10 0) 
<OW^-y^a«#ttSrEI9tc:*t*o dNiAl (11 
0) ttO^y^ 2. 0 4 6 AcOffi^cb (9, W^- 
^iiPx-TV^ £^f§tcit#PU 8 ^3/ 2. 0 
7 1 A, $?>in2f77 p T1i2. 0 8-lAcottSri: 
5o dCoCrPtB (10 0) ttu 0f^^bl2 

NiAl (1 1 0) O^y^-Cttt*— ^afi« 

iSfiVCiiCoCrPtB (0 0 2) <0B;»*j&>ib:E 

i|x5lCffiot»llllca/>L0. 7 6 2 degH0. 

7 1 1 d e g Ofit^r t £ Q o£ <9 N i A 1 OffiS**-^ 

i%xfejh,<5o CoCrPtB (10 0) <D*m 

HttOfy^ifr&O. 7 5 6 deg©ttS:t!), 8^ 
^/^lC±ix.-5^^#<iS^bO. 621deg^»i: 
9. 1 2^s>^tCit;tS£^ 9 iiJPL0. 6 4 7 deg 
<7)ffi£££o 8 7-yy R (Dm^z.3o\,^X, CoCrPtB 

[0 0 2 8] Ell Otdioit&dN i A 1 (110) *3J; 
I/FWHM- CoCrPtB (100) tt JHV^ 
t, He ^>{fi?r, -ttu^JxH 11, B12 tc^i". SI 1 
3 ^TF-fi: 5^Hcttd NiAl (110) CDti#0(C{¥ 
V«t6if^]^feoo H3 1 2(^-fj; 9 1-FWHM- 




CoCrPtB (100) #»>t5 t H c tfiiJp-f* 
fllfRl3&Sfc-5 0 dN i A'l (1 1 0) ^wm&Pie: 

iOiftOPU CoCrPtBi(Ogffi^<4r) 
ftttS***#<* *fctt* J f : S** s /hS<*0) ■> He 
£^JPbfc£%;t?>*b£o 

10 0 2 9] #:(-C o C r P t BR^SKo^-C^' 
5 e ED 1 3 ICG 1 a s s/d c 5 0nmN-i Al 8W 

(OV) /d.cl5nmCoCrPtB (OV) C95gi® . 
Mm (T EM) 1ft («*3 0S«) Sr*i-i5«CCoC 
r P t BJ&^Sttfa 10 0 AT^foofCo C r Tfl&£>»& 

7^ 12 1 4 i-G lass /C r /C o C r P t T a <D& 
^(DW\ Cf^^^OTEM^^^-To Glass/Cr/C 
oCrPtTa <Z5«5l«H4«:H c = 2300Oe. Br 

t — i o ogm mT'fc 9 , ^6*<o«^4t^Jpf*fflv^fe4i^ 

3KStt5fe<Z>N i A 1 WTIHtOl^^f^i^fc 
[0 0 3 0] SHfiffil 3 

'— E*S»-»U 8N««L N i A 1 Bk Co 
CrPtBi^l^rtToto 

[0 0 3 1 ] El 15, IU1 6*5 J: WEI 7icN i A 1 $ 
hiKW^V^SrO, "8ffl*W:fc#'&£>G 1 a s 
s/40nmCr/ /d c«7 9 nmN i 

A1Z (XV) /r ffil6nmCoCrPtB (0 
V) KtCOVMT, ^tb^ttHc, Br tfcitfS^T 

u:#i\ ¥«u:*iJp-*-4o ^of^/cos^wsf 

[0 0 3 2] Br t ttW 0 ^ v :/<04§<fr »*TSSJiJSWB# 

0. 8dv?>0. 8 5<75fflS:4:4o 
[0 0 3 3] g| 1 8 lc N T»JBJ«IR«F^a«^<^ T *n 
ffi*fflinLfcKi|**5J:t/B3iDb<^:v^K3|s^icov^T, HIS 
« 2 <d»-& £ ra«te: 0 -2 effiicisxJIESf^* — > 
^feftibtbfcdN i A 1 (110) Zmmzt 9. &tt 
KHc, HpfeitfHkGltSt. H 1 8 fclfc^T. 
x-*S¥A, . fcitfAj (i-tix-PtbBI 1 5— HI 7 <D 
Gl. /Cr/dc79NiAl (XV) /rf 16C 
oCrPtB (0 V) 7*fBJE0 V*5 

J:t/- 2 0 0 V^t'fe5 c — *\ t*— *3¥B, *5<fc 
XIB 2 n^tiv^nC 1 • /C r/dc/9NiAl 8W 
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(XV) /r f 16CoCrPtB (0V) GOS^-f 

r^mjso vioiw- 2 o o vcom^-T-fcSo ?m 

A 3 *dJ:WB 3 ilg#£ ITC r SrjftKLftv^^^* 

-ftbG lass/dc79NiAl (0V) / rf 16 
CoC r P t B (0 V) *3«fct/G lass/dc79N 

iA18W(0W)/rfl6CoCrPtB (0V) 
<^*&-e*>5a $ ^>tC x x — ^ C^G 1 a s s /d c 7 
9 N i A 1 12W(0V)/rf 16CoCrPtB 

(0 V) coH c £r^-r o 

[0 0 3 4] W0fi/^i^iW8f^.^t1i 
#^*S«fciC r5»BIS:?»fiK"ra tv^tu^^fc dN 
iAl (HO)ttiTU thftT»CrO(Il 
0) SRQHL dCr (110) =2. 0-3 3 A< d N i 
A 1 (1 1 0) (D&WZ&Vtztcftk^X-htlZo t<F> 
«FHcttV^ttfciiJPbT*5 0, WttdNiAl (1 
10) <o«-fbi:Cr»«?!ffi!llcJ:SNiAl«co*BI«F 
^it/CoCrPt BK<OAiR^oaCt&««iEUai%(C 
£Z>kmx-btvZ>» S«*DfRNfM*ft< bfc#-&\ He 
ds*BJP"fi^i:i:ll«i:%x.*o NiAlSfctt 
N i A lWW^§:-Si: bS*'W T ^ «JE S: HliPi" 
N i A 1 *3,fctfN i A 1 W (G 1 . /N i A 1 1 
2W (0V) , GI../C r/N iAl 8W (-200 
V) ) -CttlRl«Hctt*83lD-rSdS, dNiAl (11 

o) acm#-ett«^L, a*-cr4*>api-s. gi. /n 

iAl 12W (0V) OdNiAl (110) J* 2. 0 
8 1 A, Gl. /C r/N iA18W(- 2 0 0V) W 
dNiAl (110) #2. 06 8 A-Cfc^, ^^i^ 
0.0 1 3 A-ehz* — *\ N i A 1 0»-frtt-t<OStt 

o. ouA-efc^ NiAiwR(o*&-ifiv^ti-eS) 

3 C ±M<DC o C r P t BMk<D^^y^>^^ Wl 
J^5t*ffiV^fc^ffirt^«tttt^O*ift^^tt*. dC 
oCrPtB (002) (12. 0736 6Affo^ - 
# dNiAl (110) ii2. 0 3 6 2A (^7>fy 
hi. 8%), dNiAl (110) 11 2. 05182 
A (S^-fyM. 1%) -CfcUflfeWc* NiAlW 
(Djjtmfr&o b£>U S«^>f r^«EEcoHlJP*^:tt 
C r KM^g* i £vf 1 1 -S t T jo f , Crg» 

it ns^^ t * Pnsn temm^mn. * ^wfctf * 

&»*Ji-£»*. TSWlNi, Al, W«ffi;*^:y*<Z> 
^mtc J: 19 C o C r P t BR*co«»tt&m3i££J:tf 

i a 1 m&^^Wt&k n i a 1 wm^m^^m^tx* 

fcu S«^-rr^PPJPtcJ:5T^^»^*i&s*ofc 
<iS[^*i*aiCtJft^fc>5>"f. l-fcfr-fc. NiAli^ 
*&«:N iAl (110) eoffiMHs&SjgW^U N i A 1 

^o««wttttiRiastc:^bbri^5o wayraco 

5a*(i^5fecON 1 A 1 ^co^-^cOH c «aai: fl^^o ^ 
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HN-iAl 2 5n»lCjfc«i:-C, wasjSiP $ titc 3 jz&<D 
I^tliC o C r P t BWS:J5£Ri-5R^N i A 1 WT 

^i^^PK^^o <C*3, 010, 13 1 1 (c^Lfc 
»*tia 1 8<^JS**Jt«i"5i:, NiAlWTW 

[0 0 3 5] N i A 1 WteN iAU?).CoCrPtB 



|C, N i A 1 WT*K*5 J:tW i A 1 T^i^f^tt 
*«*T«ftlB»Jfc#&fr*U WHc*5iD«CoC 
rPtBW (0 0 2) tT— ^O^flS*!, FWHM-Co 
C r P t B (0 0 2) ^ray^LfCo «2*tCttC r Kco 

[0 0 3 6] 
1*2] 



a** 




NiAKff) m<o 

J§l£ nil 


til 28 


(v) 


XX v fHft 


He (0 e) 


FflHM-CoCrP fcB 
(002) <«) 


1 


Gl./40nmCr 


79 


8 


-200 


rf 


4311 


2.0726 


2 


Gl./40noCr 


79 


8 


o . 


rf 


3924 


2. 0726 


3 


Gl- /40nmCr 


35 


8 


0 


rf 


2508 


2. 0697 


4 


Gl. 


79 


8 




rf 


3196 


2. 0741 


& 


Gl. 


35 


8 


0 


rf 


1664 


2.0741 


6 


Gl./40nmCr 


79 


8 


-zoo 


dc 


4119 


2.077 


7 


Gl./40nnCr 


79 


8 


0 


dc 


37Q0 


2-08 


3 


Gl./40nmCr 


79 


0 


-200 


rf 


4L72 


2.0712 


9 


Gl./40nnCr 


79 


0 


0 


rf 


1943 


2.0756 


10 


GL./40naiCr 


35 


0 . 


0 


rf 


1625 


2.0712 


n 


GL 


79 


0 


0 


rf 


1421 


2.0741 


12 


GL. 


35 


0 


0 


rf 


1524 


2.0814 


j a 


Gl./40n«Cr 


79 


0 


-2Q0 


dc 


3652 


2. 077 


14 


Gl./40nnCr 


79 


0 


0 


dc 
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